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Site Selection and Certification 

1 • I ~:BO DUCT I ON 

A change in the chemical composition of precipitation is a good indicate~ 

of changes in at~ospheric composition since precipitation is a very good 

scavenging agent of many at~ospheric substances (both sol id and gaseous). 

Th~ nutrient status, growth, and development of plants on land and in surface 

waters are influenced by the availability of beneficial nutrient elements and 

the deposition of injurious substances dispersed in ·the atmosphere. Similarly, 

the health and reproductive capacity of domestic and wild animals, and fish 

po~ulations are influenced by atrr.ospheric constituents. 

Previously, it was believed that most nutrient elements essential for 

the gro\•1th of plants were ob2tained after release from decomposing organic 

matter, v,eathering of soil minerals, or addition as fertilizers. It is now 

recognized that substances deposited in precipitation, and as dry particulate 

mutter and aerosols significantly augment the supply of both essential 

e I err.en ts and po t er. t i a 1 1 y i n j u r i o us s u b s tan c es • 

Since th~ ar.:ount of substances dispersed in the atmosphere and deposited 

1r. pr -~cipi t.:tion, particulate matter, and aerosols is projected to increase, 

there is an increasing need for careful measurement of the amounts, nature, 

2~d biologicJl eff~cts of these subst~nces. Such measurements are essential 

for r~sponsible r;;Jnagc..:ent of the ugricultural, forest lands, and aquatic 

~:0 :;yst:c:ns of the United States Jnd Cirnud.J. A total of approximately 40 
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precipit~tion collection sites are planned to be est~blished in the U.S., 

pri~ari1y in the eastern two-thirds of the nation, to provide ob~ervational 

datJ for topicJl research on precipitation chemistry. 

2. SITE SELECTIO~J 

Th~ col lectio~ sites for the Net~ork will be selected to give accurate 

and representative infor~ation concerning the temporal and spatial variation 

of precipitation and dry particulate deposition of important chemical 

constituents. The location of individual sites will be chosen ~to represent 

major physiographic regions and major -agricultural, aquatic, and forested 

areas within each cooperating state and region. It is important that local 

sources not bias a sample by locating it next to a point or line source of 

contamination not representative of the region. Ho\vever, if a region is 

typified by a certain type of agricultural land use or is in a heavily 

industrialized region, the sampler should be located within this region to 

provide representation of such extensive pollution sources. 

The sampler should be sited to conform as nearly as possible with the 

fa 1 1 ow i n g c r i t er i a : 

1. No moving sources of pollution, such as routine air, ground, 

or water traffic shall be wtthin 100 meters of the site. 

2. No surface storage of agricultural products, fuels, or other 

foreign materials shall be within 100 meters of the site. 

3. No continuous sources of pollution shall be within SO kilometers 

in the direction of the mean wind direction for the site, and 

30'kilomcters in all other directions. 

4. Sampler shall be installed over undisturbed lund, preferably 

grass covered with no objects within 5 meters of the sampler. 
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). No object shal I project onto the sampler with an angle greater 

than 30° from the horizontal. Give particular attention to 

overhead vii res. 

It may not be possible to meet al 1 of the above criteria at individual 

sites. The q u cs t i on n a i re ~" h i ch i s des c r i bed i n the fo 1 t ov-d n g pa rag rap h s w i l 1 

clarify the degree of departure from the desired site requirements. 

2. 1 Site Description Questionnaire 

A site Description Questionnaire covering the important points to consider 

for either selecting a new site or evaluating an existing one has been formu

lated and attached. The following paragraphs discuss each topic covered in the 

questionnaire. All measurements should be reported in the metric system and,. 

directions in degrees from north or ·16 points of the compass. Throughout the 

qu~stionnaire when a distance is requested the distance from the collector 

should be inserted. If additional space is needed for extended remarks concerning 

local pro~lems, please attach additional pages. This form should be completed 

for each active or potential site and returned to the NC-141 Director as soon as 

possible. 

2. 1 • 1 A. Site Identification 

The station name should be descriptive and unique. Numbers for each 

site wi 11 be assigned later. The elevation should be that of a specific 

,~::. jcct at the site. The needs for the requested information are obvious. The 

; ":.J i ! i n g cJ d d rn s s s ho u 1 d be c 1 ea r to fa ci 1 i ta t e i n fo r ma t i on and d a t cJ t rans f e r 

1:-~t'.·J;:en the project c:idrninistration, central ana.lytical laboratory, and the 

field o~serving participants. 
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2. 1. 2 !3. Looi s ~i cs 

Th~-3·~ q~·~stions are very irr.portant for the continued operation of a 

q:.i.1lity site. \✓hile not necessary, it is also desirable to provide a siii1p1e 

h~nd drJ~n ~2~ sh2~ing the relative locati~n of the site to roadways and the 

n~Jrest electricity transmission lines. 

2. l. 3 

The raingage is strongly recommended to provide concurrent measurement 

of precipitation. Specifically, the recording raingage allais the added feature 

of deter~ining precipitation rates needed to interpret the deposition obser

vations. Similarly, a wind recorder will allow correlation between observed 

precipitation chemistry and wind speed and direction. The pH and conductivity 

rreters are essential for preliminary assessment of the sample chemical quality. 

2. J. 4 D. 8LJckground Data 

The climatology of the area, as interpreted for the local site, will 

be useful to ascertain the regional representativeness of the location. As 

records are accumulated, the site climatology wi 11 be continuously updated 

and co~p~rcd with nearby long-term records to detect anomalous behavior. 

2. 1 . 5 E. Topoq r.Jphy 

Careful evaluation of these items wi 11 determine the sampling quality 

of the site. The surface grade should be reported in percent positive upward 

and negJtive drn-1m·1ard in various directions from the sampler site. If 

soil c1nc1lyses close to the site will be useful to ·charactcrize the site 

cnviron~ent. The description of physicc1l objects in proximity to the site wi 11 

permit evJluJtion of.potential sample contamination for wind-blown precipitation 
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2. 1. 6 F. Civi lizcJtion 

Th~ questions are designed to differentiate between gr9und, air, and 

water ~oving sources. Stationary source locations are requ~red to ascertain 

their potential influence on precipitation qua ti ty. Unusual or intermittent 

sources such as quarry operations, stockpiles of coal, farm wastes, and similar 

materials should be recosnized as potential sources of contamination under high 

wind conditions. 

3. GEilERAL SI TE REQUIREMENTS 

The sites wi 11 be evaluated on the basis of available knowledge of wind 

trajectories, sources of substances in the atmosphere, prevalent forms of 

deposition, frequency of precipitation events (rain, snow, hail, and dust 

storms), and other meteorological and atmospheric processes that influence 

the deposition of substances in each state or region. Of critical importance 

at the locul scule is the proximity of the collector to obstacles (disturbances 

to airflow around the collector opening) and consideration of land-development 

in future years. Since it is many times not possible to predict future land

use ch~nge, consideration should be given to alternate sites in the event 

that the original selection is no longer representative of the region. The 

collection stations should be sited, whenever possible, in the proximity to 

loc~tions where research on either water resources, management, quality, or 

distribution is ongoing. Such judicuous pl~ccment of collectors wi 11 allow 

..1ci ;li tional us~ of the ~let•.-,ork delta by those \-.Jith a direct need for the 

i n f o rr~J t i on • 
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J. 1 Site C1 assific~tion and Certification 

E~ch site will be initially classified and certified as promptly as 

possibl~. b~sed upon the infor~ation in the questionnaire and, if necessary, a 

site visit. A final certification will be made after a year or more of routine 

operation of each site. 

Classification will be at four levels: 

C 1 as5 A 

Cl<JSS B 

Class C 

Class D 

1. Required wet/dry collector and weighing rain gauge on site. 

2. Acceptable pH and conductivity instruments on site. 

3. All logistical, topographical and local source criteria 

are satisfactory. 

4. Recording wind speed and direction instruments on site. 

The same as Class A, but lacking wind instruments. 

The same as Class A, but unsatisfactory (or uncertain) of 

logistical, topographical or local source criteria. 

The same as Class A, but lacking wind instruments and also 

unsatisfactory (or uncertain) of logistical, topographical or 

loc~l source criteria. 

4. FIELD OBSERVER INSTRUCTIONS 

/\ rr.J nu <1 1 i s p r o v i de d fo r ea ch obs c r v e r to es tab 1 i sh u n i fo rm p r o cc du res 

for sa~r.,lc h.Jndling «Jnd reporting. It is anticipated that revisions will be 

necessitJtcd by field experience und wi 1 I be issued periodically. The 

Instructions ~re prepared in such a way that numbered revisions can be 

-~ easily inserted to keep the manual current at all times. 
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EXANPLE 

NC-1~1 SITE DESCRIPTIO~ QUESTIONNAIRE 

U. 5. :J2?t. a_~~ E::ey,:7y - Enviror.r:rental /.!easin•ements La.b 
Agency. Org~nization or Ins ti tut ion 

A . S I TE I D E:l T I F I C .-:.. T I O ~J 

1. StJ.tion C}:2 s-';cJY1 2. County MO!'Y'"':s 3. State ---------

4. Latitude 40 0 47 ' 5. Loncritude 74 0 4o 
0 ·· 6. Elevation 262 (m) 

7. Name of Sup~rvisory OfficiJ.l Dr. He!'ber- L. Vofohok -------------------------1 
Alternate Mr>. Dor:.a.Zd Freesuick 

3. ~f~i ling Address 376 Hudson. St., New Yor•k, NY 10014 ______________________________ __,, 

(nu~~er -- street) (city state) (zip code) 

9. Phone 212 / 520-3619, J607 I 1660 -- 3619, 3607 --- ---
( cc:. • .7lercial) 

B. LOGISTICS 

swnmer: 
1. rs road access to proposed site in and 

winter: 

(FTS) 

X Good, Fair, ---
Good, X Fair, --- ---

Poor 

Poor 

2. Type of ro.:id surface? Dir-t - qravel with tar il.Ze!' _____ _._ _______ ...._ _____________ __, 

3. !!0;•: far fro~1 the roJ.<l will collector be sited? 90 ( ---------------
90 

~. !lo~•. close c::!n a vehicle appro~ch the collector? ( --------------
S. 1:.-h::it elcc::r-ic.:il pm,er is .J.vailJ.blc on site? 120/240 (Volts) ----200 

If none, hm: soon ~-:ill it be providcd? _____ ll_/_A ____________ --1 

(dat:2) 

r,. r~ thc:·c ~<lcqu:itc security ag:1inst v~nd:i.lism, etc'? __ x __ (Ycs) ____ _ 

7 . .-\re thl!rc 3nf sp~~i~l 1oz i:.; t icJ.l prob lcr.1s? Please describe : __ N_,o_n_e ____ .., 
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1 Rainpge: ~0nc Recording X Non-Recording 
I' • . . .. e19n1ng X Tipping Bucket Other 
0;~1.:' ?l i.i16 -~ 1 .::..-~. ,5 (c::1) ~lanufJcturer P..iZ .~'c2, = ~lode 1 5- ,-30 

Di.stJ:1ce 2. 4 (m) 

., 
~·:i:~d: ~on~ .;. . Sµe~d X Directioi1 ,~~ Dist~nce 15 (~ 

R~orJing ____ ._r _____ Non-Recording ______ ~l:rnuf~cturer f-leathe~,e0.~:e~ 

Height above ground 10 (m) --------
3. pH :.Jeter: None Manufacturer 01,ion Model --- ------------ --------801 

4. Cor!:focti vi ty Meter: None Manufacturer Barnstead ------- ---------------
;.:oc.k 1 A'-:'- 7 CCB 

5. Av3ilable Lab Space: None Good --- ---
X Fair Poor --- ---

Dist::rnce 60 (kr.tJ -------
6. Othc-r rebtcd cquipm~nt (please list): Ter.n::e"!'at:"ure~ de1.,.,"r::oino. pressure. 

---------------------------~------------------------------------------1 
D. BAC~GROU~D DATA 

1. Precipitation at the site: 

Yes X YeJ.rs 115 ur Annuo.1 Precipitation _____ 1_3_0_8 _________ mm ---
No Nearest gage (km) Years ---- ----------- ------------

Annu:il rain ___________ (mm) Annuo.l snow ________ ~ci.l\ 

2. ~•;in J J. t sit C: y Cs X No Yc~rs It Distance to 
--- nearest mc:isurement (kn 

(Please att.Jch tvind rose if av.Jilable.) ------_..;.. 

3. If air quJlity or precipit:ition chemistry lbt~ avJ.ihblc at or nc3r the sit 
plL:ase d~scribe: 

;l:'.r, -- NO .. , SO~·' visiviZity, mas3, solar, rad.:.ation, ozone & radiation. 

?N:ci:, - t1 1ccc me tals, r: .•a.,;or anions !1 cations, e rc:.Jioactivit~, . 
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E. TOPOG~ _.\P:!Y 

1. G:-our.J slo;~ J.t site: Dircct:on from s.:i~pler SE A.r.lount .·/- -12 ~o --------
.., 

Soil type: '.vi th in 10 f!1 of site ? \vi thi i1 1 km 
' ? 

'?.; Cu 1 t i '-' ~ t e d 0, Orchard % Lawn ' 
' J 

' 

o. P~sturc 100 % Forest % Other J 

' ' 

within 1/~ section containing site. 

(Pleasa attach stand~=d soil analysis if available.) 

3. Tull objects in area: 

A. Trees O.:::..i,,,__, elm, maple, ar:vle Max. Height 10 (m) -------Species 

Distance BO (m) Direction s 
--------------

B. Bui 1 di 19 s Height (m) 
Type 

Use: Ins t2-n..1...rr:e n ta tian Di stance -'1 __ 0 ____ Direct ion ~ 

C. O:her (eg overhead wires, masts, etc.) 

( l ) Object Metc3o-r' tower ' 
Height 10 (m) 

Direction N Distance 8 (m) 
' 

(2) Object Telephc-,!e pole , Height 12 (m) 

Direction SCI 
' 

Dis•tance 25 ( r.i) 

( 3 ) 0Jj~ct 
' 

Height ( r.i) 

Direction ' 
DiStc1riCC ( r:,) 
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8 @::, :il) Route 11 __ 1_0 _____ _ 

Pi~~ctio~ frc□ sa~pler ------
2. Otl::-r :1:1·:c<l ro:ids: Dist:ince 175 (kn,@_ Direction from sa:::pler Nf-/ 

t:- :: :-·:ic: Hc:-ii.·y , ~1cdiu!;1 
' ----- ------ Light X 

3. Unl~:t\·cd ro:id: Distance -------90 (km,@ Direction fro:il sampler SE 

tr:iffic: Hc:ivy Medium ----- , Light 

4. P~rking lot: Disto.nce 1 ------- ® rn) Direction from sampler SW 

Unp.:i\·ed Surface materio.l Uac~dam Use: continuous X ------ --------
intermittent car volume 20 large truck volu~e 2 ------

5. Lake/river or r:iil tro.ffic: Disto.nce ? (km, m) Direction from ----
barge , lake ste:iner , ocean vessels , rail ----- ----- ----- -------
tr:iffic: He:Lvy ----- Medium , Light ------ ------

6. Airport (s'·) : Distance 5 ~~ n) Direct ion from s a:-;;p l cr __ N __ _ 

traffic: Heavy ----- Medium , Light ------ ------X 

7. St:itionary sources: 

PC\•:er plant (s): Distance !lot knol{rkm) Direction fro:-a sampler __ Fuel ___ _ 

Electrical capacity (KW , 
e ~H'i'e) 

Li;ht industry: DistGnce (km) Direction from sampler __ Product 

Hc:1 \'Y industry: Dist:rncc (km) Direction from s~mpler __ Prouuct 

8. Other sources: Signi ficrnt agricultural operations: Distance (km, 

Direction from sampler Other (pl CJ.SC describe) Dairu fa~ 

Uiscrncc 1.1 (km, m) Direct ion from sampler ----- -------
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G. 

It :~·ould be very useful for the Site Selection and Certification 
Si.l:,.=:;.7"_~.:: =~~ to h.:1 •.:~ one or rr:o:-c of the fol lo:-li ng submitted ~.,it., the question:ia.ire. 

1. Tupo:;r:iphic 8clp, 1:24,000, revision year 19?0 not available 

2. Toao'"'r:J.:>hic . ::, . map, 1:250,000, revision year not available 

3. Acri.'.11 photogr::iph, 1:1200, year not available 

4. Photos of the site in the 3 directions. 

The site and items noted in Section F should be indicated on the figures. 

(km, 

----· 



~ United States 'WJ Department ot 
Agriculture 

Forest 
Service 

Payette 
National 
Forest 

Krassel Ranger District 
P.O. Box 1026 
McCall, ID 83638 

~ 

Reply To: 2320 

Date: April 22, 1989 

James R. Fazio 
Department ot Wildland R University ot Idaho ecreation Management 

Moscow, ID 83843 

Dear Mr. Fazio: 

We have received 1 your etter requesting the placement of an 

eav+~oDMntal monitoring station on the National Forest. 

The proposal is currently being reviewed by the District and Forest 

Start. We will contact you regarding the results of this evaluation. 

EARL C. KIMBALL 
District Ranger 

G 
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Where Tradition 
Meets the Future 

1889-/989 

·~. ;,- UniYefsltyotldaho 

Office of the Dean 

College of Forestry , 

Wildlife and Range Sciences 

University of Idaho 

Moscow, Idaho 

83843 U.S.A. 

208-885-6441 

TEACHING 

RESEARCH 

SERVICE 

June 16, 1989 

Mr. Veto "Sonny" LaSalle, Forest Supervisor 
Payette National Forest 
P.O. Box 1026 
McCall, ID 83638 

Dear Sonny: 

Thank you for visiting the proposed site for the atmospheric monitoring and meteorological 
station at Taylor Ranch. It was good to review things on the ground together--you, me, Dr. Dale 
Bruns of INEL, and Jim and Holly. It's easier to find solutions when we can all see what's involved. 

We completed our site analysis and have determined that we will not need to place the 
station on National Forest land, and therefore will not be seeking a special use permit at this time. 
We have developed a compromise plan that will locate the monitoring station on University of Idaho 
property at the edge of the sagebrush bench, rather than in the center of the bench as originally 
proposed. Air quality experts from Idaho National Engineering Laboratory believe that this is a 
compromise location, but will be a suitable site for preliminary data collection with the temporary 
equipment. 

The MET station consists of a tripod base with a 12-15 foot pole supporting the sensory 
equipment. A microcomputer unit which temporarily stores the climatological data will be attached 
to the structure. The atmospheric monitoring instrument consists of a 24 x 18 x 8 inch metal suitcase 
containing an air filter and pump which is attached to two portable 18 x 16 inch solar panels. The 
pump is inaudible when standing more than 4 feet from the instrument. Additional information is 
attached. 

Thanks for making the effort to join the Man and Biosphere team at Taylor Ranch. It was 
an important event, having the Soviet, Forest Service, Park Service, INEL and UI scientists together 
talking about the environmental baseline monitoring and assessment potential of the area. We 
appreciate your support for wilderness research at our Taylor Ranch Wilderness Field Station. 

JCH:ead 

Sincerely, 

~ e. rf{h~ 
John C. Hendee 
Dean 

cc: Dr. Leon Neuenschwander, FWR Associate Dean for Research 
Jim and Holly Akenson, Resident Managers--Taylor Ranch 
Dr. Dale Bruns, Idaho National Engineering Laboratory 
Dr. Jim Fazio, Executive Coordinator--UI Wilderness Research Center 
Dr. Oz Garton, Professor of Wildlife 



TAYLOR RANCH PORTABLE ATMOSPHERIC MONITORING 
AND METEOROLOGICAL (MET) STATION 

Site Location Decision--6/9/89 

Background: 

The University of Idaho, Wilderness Research Center and the Idaho 

National Engineering Laboratory ( I NEL) are establishing a long term 

atmospheric monitoring program at the Taylor Ranch Field Station. Essential 

to this program is a MET station having multiple factor sensing capability. 

This station will provide a complete climatological record. Air samples will be 

filtered and analyzed for heavy metal contamination. 

The Taylor Ranch site has been selected because of its location in the 

middle of the Frank Church, River of No Return Wilderness, a relatively 

pristine airshed. IN EL scientists consider that this area may contain the most 

pristine inland airshed in the continental United States due to its remoteness 

and lack of human development and activities in the vicinity. The atmospheric 

information acquired by this station will be used for comparison with other 

similar stations around the world, thus contributing to the global atmospheric 

data base. Information obtained from this station will also be utilized for a 

wide range of ecological research, conducted through the Wilderness Research 

Center at Taylor Ranch. 

Site Selection: 

After a reconnaissance of potential site locations, INEL and UI scientists 

identified a site on U I property at the edge of an elevated bench in lower 

Rush Creek near its entry to Big Creek as being best suited for the MET 

station. This sagebrush covered flat adjoins the U I Taylor Ranch property 

above Rush Creek. The optimal positioning of the MET station would be in the 

middle of the flat, approximately 150 feet from the property boundary, on 

FWP2-06199-1 
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Payette National Forest land, but to avoid the need for a special permit, for 

the immediate pilot study at least, a compromise location on the edge of the 

sagebrush flat on U I property was selected. The site was visited 5/30/89 by 

Forest Supervisor Sonny LaSalle, Dean John Hendee of U I College of FWR, Dr. 

Dale Bruns of Idaho National Engineering Laboratory and Jim and Holly 

Akenson, resident managers of Taylor Ranch Wilderness Field Station. 

Placing the facility at the selected site will create limited visual impact to 

wilderness visitors. The site is completely screened from view of the Big 

Creek Trail by both vegetation and topography. It may be possible to see the 

site from a short section of the Rush Point Trail, depending on the strategic 

use of trees and brush to screen the equipment. Visual effects would be 

insignificant as this trail receives minimal use and the station is over one-half 

a mile away from the Rush Point Trail at the nearest segment. 

Portable MET Station Description: 

The MET station consists of a tripod base with a 12-15 foot pole 

supporting the sensory equipment. A microcomputer unit which temporarily 

stores the climatological data will be attached to the structure. The 

atmospheric monitoring instrument consists of a 24 x 18 x 8 inch metal suitcase 

containing an air filter and pump which is attached to two portable 18 x 18 

inch solar panels. The pump is inaudible when standing more than 4 feet from 

the instrument. An unobtrusive fence will be placed around the station to 

protect the sensitive apparatus from disturbance by wild animals. About a 15 

x 15 foot area needs to be protected. 

FWP2-06199-1 
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Mr. Vito "Sonny" LaSalle, Forest Supervisor 
Payette National Forest 
P.O. Box 1026 
Mc Call, ID 83638 

Dear Sonny: 

Thank you for visiting the proposed site for the atmospheric 
monitoring and meteorological station at Taylor Ranch. We have done a 
site analysis and have determined that we will not need to place the 
station on Forest Service land, and therefore will not be seeking a 
special use permit at this time. We have developed a compromise plan 
for locating the monitoring station on University_ of Idaho property at 
the edge of the sagebrush bench, rather than on the center of the 
sagebrush bench. Air quality experts from Idaho National Engineering 
Laboratory believe that this is a compromise location, but will be a 
suitable site for preliminary data collection. 

The MET station consists of a tripod base with a 12-15 foot pole 
supporting the sensory equipment. A microcomputer unit which 
temporarily stores the climatological data will be attached to the 
structure. The atmospheric monitoring instrument consists of a 24 x 18 
x 8 inch metal suitcase containing an air filter and pump which is 
attached to two portable 18 x 16 inch solar panels. The pump is 
inaudible when standing more than 4 feet from the instrument. 

We are glad you were able to visit the proposed monitoring site 
area with Dr. Dale Bruns of INEL. We look forward to working with you 
on projects and issue~ of wilderness management. 

Sincerely, 
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Back1round: 

TAYLOR RANCH POITABLI ATIIOSPBDIC IIOHITOIING 
AND H!TEOIOLOGICAL <MIT> STATION 

The University of Idaho, Wilderness Research Center and the Idaho 
National Engineering Laboratory are establishing a long term atmospheric 
monitoring program at the Taylor Ranch Field Station. Essential to this 
program is a MET station having multiple factor sensing capability. 
This station will provide a complete climatological record. Air samples 
will be filtered and analyzed for heavy metal contamination. 

The Taylor Ranch site has been selected because of its location in 
the middle of the Frank Church, River of No Return Wilderness, a 
relatively pristine airshed. INEL scientists consider that this area 
may contain the most pristine inland airshed in the continental United 
States due to its remoteness and lack of human development and 
activities in the vicinity. The atmospheric information acquired by 
this station will be used in comparison with other similar stations 
around the world, thus contributing to the global atmospheric data base. 
Information obtained from this station will also be utilized for a wide 
range of ecological research, conducted through the Wilderness Research 
Center at Taylor Ranch. 

Site Selection: 

After a reconnaissance of potential site locations, Idaho National 
Engineering Laboratory scientists identified an elevated bench in lower 
Rush Creek as being best suited for the MET station. This sagebrush 
covered flat lies immediately east of an extension of Taylor Ranch 
property up Rush Creek (see map). The optimal positioning of the MET 
station would be in the middle of the flat, approximately 180 feet from 
the property boundary, on Payette National Forest land, Krassel Ranger 
District. 

Placing the facility at the desired site will create limited 
visual impact to wilderness visitors in the area. The site is 
completely screened from view of the Big Creek Trail by both vegetation 
and topography. It is possible to see the site from a short section of 
the Rush Point Trail. This effect would be insi1nificant, as this trail 
receives minimal use in comparison to the main trail, and the station is 
over one-half mile away from the Rush Point Trail at the nearest 
segment. 
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Portable HIT Station Description: 

The MET station consists of a tripod base with a 12-15 foot pole 
supporting the sensory equipment <see photo). A microcomputer unit 
which temporarily stores the climatological data will be attached to the 
structu~e. The atmospheric monitoring instrument consists of a 
24 x 18 x 8 inch metal suitcase containing an air filter and pump which 
is attached to two portable 18 x 18 inch solar panels. The pump is 
inaudible when standing more than 4 feet from the instrument. It will 
be nescessary to construct an unobtrusive fence around the station to 
protect this sensitive aparatus from disturbance by wild animals. This 
fence need only cover a 15 x 15 foot area. 

Cooperative A1reeaent between University of Idaho. INEL, and 
Payette National Forest 

The MET station will provide a valuable data base for U of I and 
INEL, plus this information will be available to the Forest Service upon 
request. The Wilderness Research Center has participated with the 
Payette National Forest in several cooperative activities and programs. 
The use of this site for atmospheric monitoring, through a cooperative 
agreement between the Payette National Forest and the University of 
Idaho will establish yet another arrangement of mutual benefit. 



INSTRUCTIONS FOR LABELLING SAMPLES 

2 4 6 

FC789A01LICH 

1 3 5 

We code the samples before we send them to the laboratory for 

analysis. These codes are divided into six sections: 

1. The first two letters are a code for the location where the sample was 

taken. In your case, FC stands for Frank Church River of No Return 

Wilderness. (We used that instead of TR because it might get confused 

with two of our other sites, Twin Creeks and Torres del Paine.) 

2. The third character is the month the samples were collected. In this 

case, 7 is for July. Since October, November, . and December have two 

numbers, we use letters to designate these months; we use X for October, Y 

for November, and Z for December. 

3. These two numbers are the last two numbers in the year the samples 

were collected. 

4. This letter is the site designation at the location. When there is 

only one site at a given location, we use the letter A. 

5. The next two numbers are the sample numbers. For vegetation samples, 

like litter, moss and lichens, there are usually ten samples. 

6. The last four characters are a four letter abbreviation for the type 

of sample that has been collected. MOSS is moss, LITT is litter, LICH is 

lichen, SOIL is for soil , UNFL is unfiltered water, and FILT is filtered 

water. 
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DEC 1 5 1989 

Subject: Current Status of MAB's Biosphere Reserve Program 

To: Regional Foresters, Station Directors, and Area Director 

In the last few months at several meetings, questions were raised concerning 
the Forest Service's role in the Biosphere Reserve Program. I thought it would 
be useful to provide you and your staffs a briefing on this program since there 
are a number of different Biosphere Reserve activities underway in the Regions. 

The U.S. network of Biosphere Reserves is part of the United Rations 
Educational, Scientific, and Cultural Or·ganization•s {UNESCO's) Man and the 
Biosphere (MAB) Program in which 113 nations presently participate. The 
network currently comprises 266 sites in 70 nations with 45 sites in the United 
States. Of these, 15 include Forest Service administered lands. 

Let me summarize what I consider to be the essential elements of a Biosphere 
Reserve. A Biosphere Reserve is a unique category of protected/managed areas 
which has been identified to provide information about and solutions to 
management issues. In the U.S. network, it combines both conservation and the 
sustainable use of natural resources and related activities. These are also 
part of a worldwide information-sharing network. Some of the characteristics 
of a Biosphere Reserve are: 

1. Biospher·e Reserves represent examples of characteristic ecosystems of 
one of the nation's natural regions. 

2. It is a land or coastal/marine area in which people and uses are 
integral components, and which is managed for objectives ranging from complete 
protection to intensive, sustainable production. 

3. It is a regional center for monitoring, research, education, and 
training in natural and :nanag~d ecc~ystems. 

4. It is a location where scientists, government managers, and local 
populations can cooperate in developing programs for managing land, water, 
wildlife, and other· natural resources to meet human needs. 

5. It provides a means for resolving conflicts among managers and users 
over natural resources. 

6. Each Biosphere Reserve is a symbol of the voluntary cooperation to 
conserve and use natural resources for a region's general well-being. 
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Subparagraph 6 above encompasses one or the unique features of the Biosphere 
Reserve Program. There are no administrative restrictions or legal obligations 
associated with the program since multifunctional development depends on the 
voluntary participation of site administrators. Formulation of policies and 
programs for a given Biosphere Reserve is the sole prerogative of the site's 
administrator. 

The Forest Service first joined MAB in 1971 and, with the National Park 
Service, has played a leadership role in both the MAB and the Biosphere Reserve 
Programs. In fact, Forest Service scientists assisted in developing the 
current Biosphere Reserve structure. Many of the original Biosphere Reserve 
sites established in 1974 were and are Forest Service administered lands. 
Today, a number or Forest Service scientists and managers are studying the 
possibility of adding to the system. · Forest Service and university scientists 
as well as others are working together on various investigations which are 
contributing to the understanding of natural resource issues directly related 
to the concerns or Forest Service managers through the use or the Reserves. 

Since 1971, procedures have been developed for the identification, evaluation, 
nomination, and approval of new Biosphere Reserves. The original guidelines 
were published in 1983 and ar·e now under revision. Basically, a joint panel or 
natural resource managers and scientists convene to evaluate given sites 
against a set of criteria. Their report and recommendations are reviewed by a 
national panel and, if approved, the nomination is submitted to MAB's 
International Coordinating Council in Paris. 

The Forest Service has always had an official representative to MAB. Since 
1972, the Forest Service has also had an official representative in the 
Biosphere Reserve Program. As the Director of Timber Management Research, 
I represent the Forest Service in the Biosphere Reserve Program. 

This brief summary is provided to answer questions raised by the field. There 
appears to be some confusion as to the role of the Forest Service in this 
program and its value to the Agency. It should be noted that the Forest 
Service bas been and is a major support of the MAB Program. 

This letter should be shared with appropriate members of your staffs. I will 
be happy to answer any questions on Biosphere Reserves and the MAB Program. 
I can be reached at FTS 235-8200, commercial 703/235-8200, or at either of the 
following two Data General addresses: TMR:W0lA or S.KRUGMAN:W0lA. 

STANLEY L. KRUGMAN, Director 
Timber Management Research 

cc: 
WO Staff 

I concur:d.parker:89-12-13 

SIZrupan/dpp 



EXTERNAL FI.LTER/PUMP-ATTACHMENT INSTRUCTIONS 

Your Du Pont sampler will provide you with 
constant flow, ±5%, over its design range. In order 
to assure uninterrupted performance, we recom
mend you use the small filter included with the 
pump. 

The filter wi II usually last about a year before 
replacement is required. However, under dusty 
conditions, more frequent replacement will be 
necessary. Replace the filter immediately when: 

• Liquid from an impinger is noticed in the 
filter. 

r To Sampling Head 

• The pump is not able to maintain flow for 
8 hours at its designed flow rate. 

• The pressure drop across the filter exceeds 8" 
water column. 

Using appropriate lengths of tubing supplied, 
attach the filter to the pump as shown in the 
illustration below. Note - orient the filter so the 
air flow is in the direction indicated by the arrow 
on the filter housing. 

When ordering replacement external filters from 
Du Pont, indicate Part Number P101. 

1/4"0.D. x 1/8"1.D. ( To Sampling Head 

Filter 

E-24857 

3/8"0.0. x 1/4"1.D. 

Filter 

3/8"0.D. x 1/4"1.D. x 11/2"LG. 
/v TYGON®Tubing 

HIGH FLOW 
PUMP 

P-4000 
& 

P-4000A 

CASE 1 

3/8"0.D. x 1/4"1.D. x 11/2"LG. 

HIGH FLOW 
PUMP 

P-4000 
& 

P-4000A 

CASE 2 

TYGON® Tubing 

Filter(./ 

1/4"0 . □. x 1 /8"1.D. 

3/8"0.D. x 1/4"1.D. x 11/2"LG. 
TYGON® Tubing 

1/4"0.D. x 1/8"1.D. x 3/4"LG. 

LOW FLOW 
PUMP 

P-30 
P-125 
P-200 

CASE 3 
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A report for land managers on 
recent developments in forestry 
research at the four western 
Experiment Stations of the Forest 
Service, U.S. Department of 
Agriculture. 
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Cover 
Clean air is just one of the many 
attributes wilderness areas offer. 
Scientists at the Rocky Mountain 
Station have developed a new 
procedure to help land managers 
evaluate air pollution effects on Class 
I wildernesses. Details begin on · 
page1 

To Order 
Publications 
Single copies of publications 
referred to in this magazine are 
available without charge from the 
issuing station unless another 
source is indicated. See page 23 
for ordering cards. 

Each station compiles periodic 
lists of new publications. To get 
on the mailing list, write to the 
director at each station. 

To change address, notify the 
magazine as early as possible. 
Send mailing label from this 
magazine and new address. Don't 
forget to include your Zip Code. 

Permission to reprint articles is not 
required, but credit should be 
given to the Forest Service, 
U.S.D.A. 

Mention of commercial products is 
for information only. No endorse
ment by the U.S.D.A. is implied. 
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Western Forest 
Experiment 
Stations 
Pacific Northwest Research Station 
(PNW) 
P.O. Box 3890 
Portland, Oregon 97208 

Pacific Southwest Research 
Station (PSW) 
P.O. Box 245 
Berkeley, California 94701 

lntermountain Research Station 
(INT) 
324 25th Street 
Ogden, Utah 84401 

Rocky Mountain Forest and 
Range Experiment Station (RM) 
240 West Prospect Street 
Fort Collins, Colorado 80526-2098 
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PSW .. . . . 
D 
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Screening air 
quality in 
Class I areas 

Most wilderness visitors expect clean air-

but it's not always a guarantee. 

President Bush, declaring that "too 
many Americans breathe dirty air", 
announced in June a $14 to $19 bil
lion per year plan for beefing up 
the Clean Air Act and sharply 
reducing acid rain pollution . 

Among the proposals called for are 
requirements for factories and 
plants emitting toxic air pol lutants to 
use the best technology available to 
reduce overall emissions sy 75 to 
90 percent, cutting sulfur dioxide 
emissions by 10 mill ion tons per 
year, and nitrogen oxide emissions 
by 2 million tons. 

The President's annoucement is 
coupled with , and a refk3ction of, 
national , and even world-wide con
cern about global warming , the 
greenhouse effect, acid rain , and 
other air pollution-related issues. 

Along with the urgent need to 
reduce pollutants, there is an equal
ly pressing need to protect those 
areas that are still clothed in clean 
air. Some of our Nation's most 
pristine skies are in wildernesses 
and National Parks. Here, Federal 
land managers are required by the 
Wilderness Ad of 1964 and the 
Clean Air Act (CAA) of 1970 to 
preserve the natural conditions of 
these areas-that includes manag
ing for clean air. 
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The Clean Air Act includes a pro
gram for prevention of significant 
deterioration of air quality
generally referred to as "PSD". This 
PSD program is designed to pre
vent areas currently having clean air 
from becoming too polluted. Wilder
nesses and National Parks estab
lished before 1977 are designated 
as Class I areas-allowing only very 
small increments of new pollution 
above already existing air pollution 
levels. Wildernesses established af
ter August 7, 1977 are Class 11 

areas, allowing for larger 
increments. 

Working with PSD's 
Specifically, the Forest Service is re
quired by the CAA to report to the 
Environmental Protection Agency or 
the State the effects of proposed air 
pollution from new or modified 
major emission sources that may af
fect air-quality-related values 
(AQRV's) in Class I wildernesses 
managed by the Forest Service. 
Managers of Class I areas do this 
by reviewing applications called 
Prevention of Significant Deteriora
tion (PSD) permits-a preconstruc
tion review and permitting process 
for new or expanding sources of 
pollution . New source permit appli
cants submit plans to the permitting 
authority (usually the EPA or State), 
who examirres the proposed loca
tion of the facility, it's general de
sign, projected air pollution 
emissions, and potential impacts. If 
it appears that projected emissions 
may impact a Class I area, the EPA 

or State alerts the Federal land 
manager, who, in turn, determines 
the impact of the projected pollution 
level increases on the Class I area's 
AORV's, and recommends approval, 
denial, or modification of the 
preconstruction permit. 

Not only is this a very involved 
process, but land managers often 
experience a general void of infor
mation to help them make these im
portant determinations. Recognizing 
this need, Forest Service scientists, 
administrators, and other specialists 
last year sponsored a workshop 
designed to help land managers 
evaluate air pollution effects on 
Class I areas. Hie result was a 
procedure to screen permit appl ica
tions, to help managers identify 
those applications that are likely to 
require more intensive study and 
consideration. The screen ing proce
dure uses estimates of sulfur and 
nitrogen deposition and ambient 
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Though sometimes diff,c t to obtain. lake 
assessment data are nec2ssary to effective
ly implement the screenn g rechn,que. 

ozone concentratio s to determine 
whether adverse effects on AORV's 
could occur. In the procedure. these 
estimates are expressed as ··green'' 
and "red" lines on a graph . Pollu
tant doses less than :he green line 
value might be judged permissible 
by managers, and the applicat ion 
recommended for approval . Doses 
above the red line value are likely to 
cause at least one AORV to be ad
versely affected-resulting in a 
recommendation fo r denial. unless 
additional data are provided to 
prove otherwise. Doses falling be
tween the red and g een lines (yel
low zone) would be evaluated on 
the basis of add itional information. 
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Making it work 
Land managers need six types of 
data to effectively implement the 
screening technique: (1) estimates 
of current deposition and air con
centrations; (2) predicted deposition 
and air concentrations due to pro
posed source; (3) an inventory of bi
ological resources associated with 
the AQRV's of the Class I area; (4) 
biological data on existing plant and 
animal species; (5) lake, stream, 
and soil survey/geological assess
ment; and (6) snowpack chemistry 
and hydrologic characteristics of the 
area. Alot of information, but neces
sary for an accurate evaluation . 
Some of this data can be obtained 
from published sources, local scien
tists, or university, State, Federal, 
and individual research personnel. 
However, wilderness managers will 
need to monitor their existing condi
tions to gather much of the informa
tion. Guidelines for doing so are 
available in Guidelines for Measur
ing the Physical, Chemical, and Bio
logical Condition of Wilderness 
Ecosystems, General Technical 
Report RM-146, available from the 
Rocky Mountain Station . 

Lake sampling in the Bridger Wilderness. 
Wyoming. 

Report describes 
procedure 
Results from the workshop, describ
ing in detail the development and 
implementation of this process, have 
been published in a new report ti
tled A Screening Procedure to 
Evaluate Air Pollution Effects on 
Class I Wilderness Areas, General 
Technical Report RM-168. The book
let also contains descriptions of nine 
wildernesses across the country, 
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and discusses the AORVs work
shop participants attached to these 
areas, and why. Specific factors and 
considerations used in developing 
the process are also covered, in
cluding terrestrial and aquatic sys
tems. The Rocky Mountain Station 
has cop ies. 

The Forest Service·s intent to use 
this screening process and to make 
it agency policy has been published 
in the Federal Register. Volume 54, 
No. 77, page 16382, Apr il 24, 1989. 



/,II Forest Service Regional Offices 
have been d ir_ected to develop 
screening procedures for each 
Class I area in the ir Region by: (1) 
identifying AORV's for each Class I 
area. and (2) organ izing workshops 
to develop specific screening values 
for sulfur and nitrogen deposition , 
and ozone concentrations. Most 

The GLEES study area 1s nestled ,n the 
Medicme Bow National Forest in southern 
1/,/yoming. 

Regions have either conducted or 
scheduled such workshops. If you 
would like more information on the 
workshops, contact James Byrne, 
Watershed and Air Management 
Staff, Forest Service-USDA, PO. Box 
96090, Wash ington , D.C. 
20090-6090, (703) 235-8180, FTS 
235-8180. 
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For more information on the loading 
effects of sulfur, nitrogen, and ozone 
on wilderness ecosystems, contact 
Project Leader Doug Fox, Rocky 
Mountain Station, 240 W. Prospect 
Rd, Fort Collins, Colorado 80526, 
(303) 498-1231, FTS 323-1231 . 

Research continues 
Finally, the Rocky Mountain Station 
is _engaged in a long-term 
ecosystem-wide research effort to 
support the speculation and estima
tion that go into documents like the 
screening approach. A multidiscipli
nary team of research scientists has 
been working for the past three 
years to establish the Glacier Lakes 
Ecosystem Experiments Site 
(GLEES) for such research. GLEES 
is a high-elevation alpine ecosystem 
located on the Medicine Bow Na
tional Forest, west of Centennial, 
Wyoming, in the Snowy Range 
Mountains. The site is instrumented 
for meteorological, aerometric, 
deposition, snowmelt, and stream
flow measurements as part of a 
holistic ecosystem research 
program. 

Research into causes and effects, 
as well as development of models 
to simulate natural processes at 
GLEES, will continue to help quanti
fy the estimations contained in the 
screening report. 
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The State Climatologist has an extenslve archive of 
, orglnal records. All of the original manuscript forms 

for the NWS stations from the beginning of record 
(some back to the 1890's) to the present are 
available. In addition, there are some United States 

• Army records available, which are previous to the 
1890's. · 

Agencies which have records for which they have 
no further use, such as fire weather, are encouraged 
to contact the SC before disposing of them. Also, 
ariy person or agency that collects data Is 
encouraged to send the data or to Inform the SC so 
that others may know these data are available. 

t h e r . ·\s O U r C e S ' 
rn f O r m a t i O .n 

Climatologist has access to numerous 
ems, such as the NWS's Climate Analysis 

the National Olmatic Data Center for 
-~ :f\quests. Also, the Western Regional 

(WRCC) at Reno, Nevada assists the 
ist and provides direct assistance to 
,se of lightning data. WRCC also 

Land Management and the Forest 
her data as well as NWS 

ys data sets. 
tt.. 

ubllcatlons Is maintained by 
pess to libraries maintained 

s and federal and state 
ich cannot be satisfied 

to a person or 
rea or subject In 
,9 Idaho also has a 

:se people are also 
r additional 

Cooperating Agencies 
National Olmate Data Center, NOAA 

National Weather Service, Western Region, NOAA 
Bureau of Reclamation, USDI 

Son Conservation Service, USDA 
Bureau of Land Management, USDI 

Forest Service, USDA • 

-r' 

... 

For further Information t;m the State Climatologist . · 
progrtJm or tq ;equest assfstance with a pr.ob/em 

, r~uirlng :.climatic or streamflow data, contact: 

Dr. Myron Molnau 
State Olmatologlst 

Department _of-.Agricultural Engineering 
~-University of Idaho 

· · Moscow, Idaho 83843 
{208) 885~182 

'~ 
1, 

•· ~,. I :. ~• 
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Cltmatfc,Wormation .ia.esseridaf .tq ~ citizen of 
1«atto; ··.wt1et1191tthese ~ are tanner. or 
~ '-~lor·~a-executlves. 

pr•plannens, cllmlite·~ a· 1<ey ·ro1e In .wery . 

. . · . .. ·~---~ --.·.'~di$·~~-. In the 
~ ~SQtlve,way· ,all ~· and 
weatbe,f fnforma1lon. ,which It or-co&4d .be of value to 
pol~-and .d~'make,r4: l{l' -!ti, ..-•;-anct to 
~~-dlrilatlc $8f'llce8 ~ ate'.-~ t!) the 
needs .of-.. peo_ple ,;A ldaflt>~. Prc:Mdlng theae 

th• State QlinatQIOQ1$t• wnose functions 

-~--..,,~,Idaho ... , lnformatJb 
ilstltS:and#l8.NMibnii/ Climiitlo.liata· C1 
,,,,_.National 0ce,•lAllftOsp11tirli: 
~ -.' :'·.,_t .. · 

• '-~ -- ~In ... ~-. . ~ :,;,-~ 
~ - · .•. ,v · ; 

•~V-W-', ._ .... I 

♦ ~data In a ~futiorr,t to usr: 
♦ fflftl!_ requests torCO/fr,lex· anaJres to the 

.,,,,,,,,,,.. person, agency or, nsulting firm; 

♦ maintain. contact with u~ f climatic 
lntormatlon In order to rtain their needs for 
data and analy#S; 

♦ maintain contact with rlsearchers to convey 
user's nHds to thtl"J'and keep them appraised 
of other rese~~ work; 

♦ maintain a blbli" raphy of publications pertinent 
to Idaho and P. cific Northwest climate. 

The Nati nal Weather Service (NWS) State 
Climat ogist Program was terminated in 1973. 
After is program was dropped, a gap existed in 
the elivery of data and information from the data 
cQI ectlon ·and publishing agency to the end user. 

til this time, requests for data and climatic 
-analyses were handled by the (NWS) State 
Climatologist (SC) In each state. The SC provided a 
service to persons In the state that was not available 
elsewhere. Requests would range from questions 
about maximum snow accumulation to minimum 
temperature to drought duration and the like. 

In May. 1978. an agreement was condud 
the Nai•· limatlc Data Center, the Natl 
Weather · ice and the University of Idaho ~o 
provide me of these terminated services. 
1978, t_ State Climatologist Program, in 
coopEfcition with the Idaho Water Resources 
Research Institute and the Idaho Agricultural 
ex_ periment Station, has developed and 
imf:>lemented a broad base of services. 

Clim ·.ate 
Ln f o·r mat ion 
Services 

A few of the requests for data and Information 
services that have been answered In the last few 
years are: 

Snow depth and frozen ground for pipeline 
design 

Rainfall intensities for micrpwave design 

Streamflows for small hydro design 

General climate studies for wildlife habitat 

Rainfall and snowmelt data for erosion and 
runoff 

Snow and Ice on highways for Insurance 
daims 

Drought assessment 

Snowtoads for structural design 

Evaporation from sewage lagoons and 
pesticide wash water holding ponds . 

Develop a mean annual precipitation map 

Minimum temperature probabDities for fruit 
plantings and concrete curing 

c I i m a t e .. o··.a t a 
Services 

The data and_~~ to answer 
requests oc:,me··tron1-;•1

~ d sources. These 
sources. lndi:ife ~ databases, published 
paper· records or-~ ,•~ records. 

NH IMS 
The primary~"~ 1or climatic and water data 
In Idaho la the~ Jiydrologfc lnfonnatlQn 
Management Swt~; ~)~ Thfs databa$8 Is 

~~=~~:~~~~ daly 
data tor pr~;•-~· snow 
ourses • .snowfall. ~~- resenrQlr contents, 

flows and ,peat,:~ In additiori tq data 
lis~ngs. nunwQU9 ,q<IIWJuanalysJs programs are 
inc ated lritcf~.':These analyses often wlll 
be a =a user,,_. .• -~ ·tta requlrementCJ. · 
The S also rnalntalps,~ ~tabases ~ning 
airways · • ~ ~ and sol frost depths. 

Agri-Met data"'-• colklct'1d by a network of 
automatic· weat,.- sfatioos operated by the Bureau 
of Reclamation In cooperation _wlth the Bonneville 
Power Administration and other local, state and 
federal entitles. Th'efe'ann5-minute. one-hour and 
daily data collected at aboUt 30 stations In the 
Pacific Northwest for tt\9 purpose of energy 
conservation with an emphasis on Irrigation 
management. All data ar, available through the 
NHIMS system. This Is onttof the few easDy 
available sources of wind di¢& for the region. 

SNOTEL 
to the Sol 

'Conservation Service's Centrallzed"'orecast System 
database, which contains extensive flt• useful In 
water supply forecasting. These Incl 
comprehensive dally temperature and ~eclpltatlon 
data from many NWS stations In the we~ United 
States, as well as United States Geologi~\ Survey 
(USGS) streamflow and reservoir data. Th8\{'l8Jorlly 
of the data available from this system Is the 
Survey data. These data consist of snow wat 
equivalent and precipitation from both SNOTEL 
and manual snow courses. 

\ 
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CAMPBELL SCIENTIFIC1 INC. 
P .O . Box 55 1 •Logan, U tah 8432 1 eC80 1 J 753-2342• TLX 453058• FAX (801 J 752-3268 

August 1, 1989 

TO: SM192/SM716 Storage Module Users 

RE: Potential Data Loss in Storage Modules 
Serial Numbers: SM192 SN 2650 and lower 

SM716 SN 1385 and lower 

Campbell Scientific recently became aware of two potential 
problems with the SM192 and SM716 Storage Modules (SM). 

The first problem is related to the construction of the lithium 
battery which provides backup power to the data storage memory 
(RAM). A spring mechanism maintaining internal contact with one 
of the battery electrodes may stick and fail to maintain contact. 
Power to the RAM is interrupted and data is lost. The failure 
appears to occur in less than 6 months if it occurs at all. The 
brand of lithium battery currently used in SM's does not have a 
spring. 

The second problem is associated with high shock environments. A 
sharp impact to the Storage Module may flex the PC boards inward 
enough to short against the metal plate (RF shield) separating 
the CPU and memory card. Power is interrupted and data is lost. 
Current SM's use spacers to block contact between the circuit 
cards and the RF shield. 

Failures due to these problems are rare; 8 units of 2000. Many 
units have been in use since early 1987. CSI only recommends the 
return of a Storage Module if one of the following conditions 
exist: 

1. Loaded battery test results in o 
2. Unexplained loss of data 
3. SM shock is common in the application 

CSI will upgrade the battery and card spacers at no charge on 
Storage Modules returned by December 1, 1989. 

Contact Shanna Cowley at 801-753-2342 for return authorization 
and an RMA number. 

s:u~ 
Dennis AndJsen 
Sales and Customer Service Manager 



REVIEW DRAFT 1 
by John C. Hendee 
7/28/88 

PROSPECTUS FOR A UNIVERSITY OF IDAHO 
GRADUATE PROGRAM IN ENVIRONMENTAL SCIENCE 

with 

Idaho National Engineering Laboratory 
and Cooperating Institutions 

This document provides an overview for a University of Idaho Graduate 

Program in Environmental Science (GPES), operated principally at the UI 

Moscow and Idaho Falls campuses in cooperation with the Idaho National 

Engineering Laboratory, but open to participants from cooperating institutions 

including other Idaho state universities. The objective is to train graduate 

students for careers dealing with the increasingly technical environmental 

problems of the future including the development and application of methods to 

predict, monitor and mitigate environmental impacts. 

Potential problems for initial focus are: environmental monitoring evidence 

of atmospheric pollution and climate change, and associated response of plant 

and animal communities; determinants of forest ecosystem structure and function, 

biological control as a potential replacement for pesticides, reducing impacts 

of agricultural runoff and timber harvest on aquatic resources, hazardous 

waste disposal; ground water pollution; ecotoxicology; etc. 

Training and research toward solving these serious and highly technical 

problems will result in very significant economic benefits for Idaho by 

facilitating industrial development combined with environmental protection. The 

emphases will be on training students to be pro active rather than reactive 
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problem solvers and establishing very rigorous long term environmental 

monitoring programs. 

Proposed Parameters of the Program: 

Organization: 

2 

1. Participating colleges are anticipated to include College of Forestry, 

Wildlife and Range Sciences ( FWR); College of Mining and Earth Resources 

(COMER); College of Letters and Science (L&S); College of Agriculture; 

College of Engineering; and pertinent faculty from Idaho State University. 

2. The graduate program in environmental science will be guided by a board 

of deans from the principal participating colleges, with the addition of the 

Director of Science Programs from INEL, Dr. Dennis Kaiser, and Director 

of the Ul-ldaho Falls Center, Dr. Fred Tenney. The College of 

Forestry, Wildlife and Range Sciences will be the lead College and its 

Dean, John Hendee, will be leader of the Board of Deans for the 

program. The University of Idaho Center at Idaho Falls will administer 

many elements of the program, and this experience will be represented on 

the . Board of Deans by the Center Director, Dr. Fred Tenney. 

3. The GPES will be co-directed by Dr. Edward 0. (Oz) Garton, Professor 

of Wildlife, and Dr. Bruce Wiersma, Director of the INEL Center for 

Environmental Monitoring and Assessment, who is also an affiliate faculty 

member in the College of Forestry, Wildlife and Range Sciences. 
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4. Faculty in the GPES will be full members of the graduate faculty at the 

University of Idaho, affiliate UI faculty at INEL, and graduate faculty at 

cooperating institutions. Adjunct faculty may be included from among 

cooperators including agency personnel holding university appointments 

such as in the U.S. Fish and Wildlife Service Cooperative Research Unit 

in FWR, National Park Service Cooperative Research Unit in FWR, U.S. 

Geological Survey in COMER; and so forth. 

Curriculum & Degrees: 

5. Curriculum in the GPES will consist initially of selected existing courses 

at U I Moscow and Idaho Falls; and approved courses at ISU. The 

curriculum will be supplemented by new courses to be developed 

specifically for the program by the GPES. The curriculum will include 

courses projected from Moscow to IN EL over the new U I satellite uplink 

and vice versa, and will also include evening classes being taught at 

INEL. 

6. A new degree in Environmental Science is anticipated following 

development and approval of the proposed curriculum. In the interim 

graduate students will be enrolled toward existing graduate degrees in 

the participating colleges. 

7. Students in the GPES would pursue individual interdisciplinary programs 

of study tailored to their interests and abilities. The study programs will 

be determined by the students' research interests, campus location and 
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advice from their graduate committee. The topic for graduate research 

wi II determine the primary location of graduate study, e.g. , Moscow, 

IN EL or other location. 

Funding for Faculty & Graduate Students: 

8. Department of Energy (DOE) will provide one FTE faculty position, about 

$70,000) divided into one, half-time FTE stipend for the program 

co-director and one quarter-time stipends for two participating faculty 

members working on GPES initiatives. The faculty funding is anticipated 

at a level of $70,000 to cover all faculty salary and fringe benefits plus 

providing some travel and operating money for faculty involved in the 

program. 

9. DOE will provide five, two-year graduate fellowships of $12,000 each for 

the first year of the program, and an additional five fellowships during 

each of the next two years so that by the end of three years there will 

be fifteen graduate fellowships in place at $12,000 each. The fellowships 

will be awarded competitively by the faculty co-directors based on 

scholastic ability and research interests, with one objective being to 

achieve a balanced environmental science program. Competition for the 

fellowships wil I be open to al I the U I colleges and other state universities. 

Both M. S. and Ph.D. graduate students are eligible with funding 

anticipated as two years for master's degrees and three years of funding 

for Ph.D. students. 
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Emphasis: 

10. An initial focus of the program will be Environmental Monitoring and 

Assessment, and the total atmospheric-ecosystem monitoring and 

assessment effort being developed at the Taylor Ranch Wilderness Field 

Station by IN EL and the University of Idaho Wilderness Research Center. 

Other initial emphases could include projecting the impact of climate 

change on forest, rangeland and agricultural ecosystems of Idaho 

developing biological control approaches to pest and weed management, etc. 

Timing: 

Initial funding for development of the GPES will be in an allocation of 

$30,000 from IN EL to the U I-College of FWR--an amount sufficient to fund 

co-director Dr. Oz Garton one-half time during the remaining FY89 fiscal year 

and necessary travel expenses to work with co-director, Dr. Bruce Wiersma 

and to develop a full program proposal. The goal will be to have a proposal 

approved by the Board of Deans and the U I President for submission to the 

Board of Regents before the end of the current fiscal year and in time to 

implement the program full scale by Fall, 1989. 
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July 28, 1988 

Dr. Dennis Keiser 
Manager of Science and Technology 
Idaho National Engineering Laboratory 
EG&G 
P.O. Box 1625 
Idaho Falls, Id 83415-2214 

Dear Dennis: 

I really enjoyed spending time with you and Bruce at Taylor 
Ranch. The experience really opened our minds and I am excited 
about the proposal we developed. 

Enclosed is the draft prospectus we conceived for a University 
of Idaho Graduate Program in Environmental Science (GPES). As we 
discussed, I'm sending the prospectus to you and Bruce Wiersma for 
additional review and comment. The prospectus incorporates 
comments by Oz Garton, Mike Scott, and Or. Ernie Ables, Head of 
our Department of Fish and Wildlife Resources. I also discussed 
the concept with Vice President Tom Bell and he asked to be kept 
informed of our progress. I will be circulating all our 
documentation to Tom to keep him abreast of our discussions. 

I understand our plan to be as follows: You and Bruce will 
review the draft prospectus and comment either in writing or by 
telephone to me. When the two of us are happy with the draft 
framework, I will discuss it with Dean Bob Bartlett to see if 
COMER is interested and to get his suggestions. When you come to 
Moscow the last weekend in August, the three of us will meet to 
discuss a final draft of the prospectus. Once we are agreed on 
the framework we will need to meet with Vice President Bell to 
confirm the direction and financial arrangements. At that point, 
we will need to have the faculty co-directors begin working on 
specifics such as curricula and programs. 
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The concept is exciting, Dennis. But considering how busy we 
all are and the opportunity costs of energy invested in any one 
thing by our faculty, I hope we can move to a "go" or "no go" 
point. 

I look forward to hearing from you. 

Sincerely, 

~c. Mx-~ 
John C. Hendee 
Dean 

enclosure 

cc: Dr. Ernie Ables, Head, Department of Fish and 
Wildlife Resources 

Dr. Oz Garton, Acting Director, Wilderness 
Research Institute 

Dr. Mike Scott, Leader, Idaho Cooperative Fish and 
Wildlife Research Unit 

Dr. Bruce Wiersma, Manager, Environmental and 
Earth Sciences, INEL 

Dr. Thomas Bell, Vice President, Academic Affairs 
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MEMORANDUM 

June 12, 1989 

To: • I Jim Fazio, Wildland Recreation Management Department 

From: John C. Hendee, Dean . Q._p_ e ~ 
Subject: Soviet Visit to Taylor Ranch ~1,/1,,J\., • 

The meeting with the Soviets at Taylor Ranch on May 30-31 was all 
I had hoped it would be. Karl Stoszek charmed them and Howard Quigley 
and Greg Hayward impressed them. Jim and Holly did their usual out
standing job of hosting everyone and providing orientation to the 
ecology and management of the surrounding wilderness and Taylor Ranch 
operations. 

I'm requesting that Dick Bottger transfer $26 per person for 
myself, Karl Stoszek, Howard Quigley, Greg Hayward and Debbie Moors 
($15.00 per day for 1 1/3 days plus $6.00 each for one night's 
lodging.) I believe that all the other guests, including the Soviets, 
the interpreter, and the Forest Service, Park Service and INEL scien
tists plus Forest Supervisor Sonny LaSalle all paid cash directly to 
Jim and Holly. 

Thank you for your help, Jim, in arranging a very successful trip 
that has the potential of leading to important international cooper
ation and development of wilderness research at Taylor Ranch. 

cc: Karl Stoszek 
Oz Garton 
Dick B~ / 
}:., -c .. --(7 ,/ 



US/USSR SCIENTIST INTERCHANGE 

AT TAYLOR RANCH WILDERNESS RESEARCH STATION 

May 30, 1989 

The following is a summary of a demonstration of ecological monitoring methods 

demonstrated and discussed at the Taylor Ranch Wilderness Research Center on 

30 May 1989. Included in the summary is Dr. Yuri Puzachenko's presentation 

of a protoco 1 he uses in envi ronmenta 1 preserves in the Soviet Union and 

responses to that presentation by the biologists present. 

The group decided that their primary task was the intercalibration of methods 

for ecological monitoring and assessment. This intercalibration will be 

achieved through examination of each other's methodology and adoption of the 

strongest aspects of each. Peer review from scientists outside the working 

group will further the objective of developing the best possible mix of 

measurement techniques. 

FIELD METHODS 

The method demonstrated by Dr. Puzachenko is designed to use a serie~ of 

transects run across a range of vegetations to assess changes in biological 

diversity through time. A main transect is placed up a drainage with sub

transects run contour to the slope, off this primary transect. Primary and 

secondary transects follow set compass bearings determined subjectively to 

sample a particular drainage basin. Along the transects, sample points are 



established. - The distance between sample points is determined by the diversi

ty of habitats (i.e., sample points are placed more closely in diverse habi

tats). Distances between samples appear to range from 12-50m; sample points 

are placed 25m apart on sites with modest diversity. Disturbed sites are not 

avoided; however, the disturbance is noted and accounted for during analysis. 

At each sample point a series of nested plots sample vegetation from small to 

large life forms. On the lm 2 plot, herbs, grasses, woody plants and litter 

are measured. Characteristics measured depend on the intensity of sampling. 

At a minimum, presence/absence of all species is noted. Canopy cover and stem 

density are recorded in more intensive sampling. Larger plants are measured 

in successively larger sample plots. For instance, in lm 2 plots all species 

are recorded with their stem density (or cover). In larger plots (2.5, 5, 

20m 2 ) successively larger plants are measured. -

Soil characteristics are measured using 5 cores taken within the lm2 plot. 

Physical and chemical characteristics of each horizon are measured in the 

laboratory. Insects are sampled using sweep sampling and cores of soil litter 

and lower soil layers. 

Small mammal traps (live or kill traps) are set at 5m intervals. Animal signs 

(i.e., tracks, scat, rodent tunnels) are noted at a pre-determined distance on 

either side of the transect. For birds, all species heard or seen from a plot 

during a 5-minute period are recorded. Distance to each individual heard or 

seen is recorded for later analysis. 
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SAMPLE PLOT RESULTS 

spp.#1 ( Coliinsia grandiflora) - 82 stems 

spp.#2 (Unbelliferae) - large cluster:l medium cluster:1 

small cluster:1 

spp.#3 -

spp.#4 ( Bromos tectorum) - 2 stems 

spp.#5 ( Galium SEE· ) - 7 stems 

spp.#6 ( EEilobium SEE· ) - 2 stems 

spp.#7 ( SymEhoricarQOS ) - 4 stems 

spp.#2 - large cluster:1 small cluster:2 

spp.#8 ( EE11ob1um spp. ): 6 stems 
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GENERAL DISCUSSION/COMMENTS 

Sample vegetation when cover is at the annual maximum. This will not 

catch ephemeral species, thus sub-samples may be required throughout the 

growing season. 

Within a set of nested plots, small plants are sampled in the smaller 

plots. How can field crews consistently identify what is a "big" plant 

and what is a "small" plant? Currently, plant size is determined sub

jectively by the investigator. Concern was voiced that a standard height 

(10 cm, 20 cm) needs to be established. 

What about herbaceous versus woody plant size discrimination? In some 

circumstances, tree seedlings less than 10cm tall are counted in the 

herbaceous cover plot; trees larger than 10cm tall are counted as woody 

cover because they are potential canopy members. 

Yuri indicated that he wanted each seedling aged for demographic 

analysis. This would require destructive sampling. As an alternative, 

the number of nodes can be used as a non-destructive index of tree age. 

In addition to measuring trees within fixed plots, Yuri measures all 

trees close enough to "influence" the sample point. 

During winter, transects are run to measure depth of snow and all animal 

tracks. 

Large mammals will be sampled separately. 



LIST OF PARTICIPANTS 

Yuri G. Puzachenko 

Vadim Skulkin 

John C. Hendee 

Dale Bruns 

David Graber 

Leslie Viereck 

Karl Stoszek 

Howard Quigley 

Greg Hayward 
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To: 

From: 

FWR Executive Council 

John C. Hendee, Dean 

June 6, 1989 

Subject: Visit by Soviet Scientists to Taylor Ranch Wilderness Field Station May 29-31, 1989 

A group of Soviet and American scientists met for discussions at Taylor Ranch Wilderness 
Field Station May 29-31. Members of the party were: 

Dr. Yuri G. Puzachenko, Institute of Animal Evolutional Morphology and 
Ecology, USSR Academy of Sciences; Dr. Vladimir Skulkin, Senior Scientist, Institute 
of Animal Evolutional Morphology and Ecology, USSR Academy of Sciences; Cary 
Clark, interpreter and graduate student at Colorado State University; Dr. Dale Bruns, 
Aquatic Ecologist, Idaho National Engineering Laboratory; Dr. David Graber, 
Research Scientist, Sequoia and Kings County National Parks; Dr. Les Vierck, U.S. 
Forest Service, Northern Forest Research Laboratory, Fairbanks, Alaska; Mr. Veto 
(Sonny) LaSalle, Supervisor, Payette National Forest; 

From the University of Idaho: Dr. John Hendee, Dean, College of Forestry, 
Wildlife and Range Sciences; Dr. Karl Stoszek, Professor of Forest Resources; Dr. 
Howard Quigly, Research Associate, Wildlife Research Institute; Mr. Greg Hayward, 
doctoral candidate in wildlife; Ms. Debbie Morris, Idaho the University magazine. 
Holly and Jim Akinson, resident managers of Taylor Ranch, hosted the group in 
their usual excellent fashion. · 

Dr. Puzachenko and Dr. Skulkin were members of a party of seven Soviet scientists hosted 
by the U.S. Forest Service and the National Park Service under the auspices of the Man and 
Biosphere (MAB) program. The rest of the party was visiting another environmental monitoring 
site in the Wind River Mountains near Pine Dale, Wyoming. The Soviets were interested in the 
Taylor Ranch Wilderness Field Station as a potential U.S. baseline environmental monitoring station 
because it is located in the largest wilderness area in the contiguous United States, and is the site 
of previous scientific research. 

The time at Taylor Ranch was spent in extended discussions, much of it in the field, about 
the appropriateness of field measurement techniques and overall design for field data collection to 
support environmental monitoring and assessment. Much of the discussion focused on the ecological 
transect measurement methods developed by Dr. Puzachenko and differences in philosophy and field 
methods between the methods developed by him and his Soviet colleagues and procedures employed 
by U.S. scientists. Howard Quigly and Greg Hayward took notes describing the methodology as well 
as could be interpreted. These notes are available for review. Mr. Sonny LaSalle explained 
wilderness management by the Forest Service in the overall context of forest planning. His 
presentation then led to an extended discussion of forest management philosophy and methods. 



June 6, 1989 
Page 2 

In addition to intense discussions about scientific methods and philosophy, FWR 
representatives explained our cooperative efforts with the Forest Service and the Idaho National 
Engineering Laboratory. Among the efforts discussed was the plan to expand Taylor Ranch facilities 
by relocating a building from Cabin Creek. Also discussed were a proposal for designating a central 
Idaho biosphere reserve to make this pristine area part of the UNESCO Man and Biosphere 
program, the location of the proposed Rush Creek air quality measurement station and research by 
UI scientists in the surrounding wilderness. There was agreement that comparison, and ultimately 
the intercalibration of field measurement methods, was a major challenge that should be an early 
focus of cooperation. We could learn from each other in comparing results if we had comparable 
data from the same sites using our respective methodologies. 

A very general protocol was signed by Dean Hendee and the two Soviet scientists expressing 
our desire to cooperate in the exchange of faculty, scientific personnel and students for advance of 
ecological monitoring methods for assessment of global environmental change. We discussed the 
value of a potential cooperative project in which Dr. Puzachenko and Dr. Skulkin would participate 
in a U.S. workshop on ecological monitoring methods, with one of their doctoral students who could 
then implement field measurements at Taylor Ranch as an intern. This would yield baseline 
environmental measurements of a pristine site in the U.S. using Soviet methodology in a location 
where cooperative measurements could be taken using conventional U.S. methods. Dr. Quigly 
proposed a study to assess populations of Siberian tigers using electronic tracking methods which 
was well received by the Soviets. The Soviets indicated that in any exchange they would like to pay 
for transportation of Soviet scientists or students to the U.S. with Idaho picking up in-country 
expenses, and vice versa for U.S. scientists and students visiting Russia. The support they offered 
for U.S. scientists in Russia would be 11 rubles a day for professors and 7.5 rubles per day for 
students. It was suggested that food would cost 3.5 rubles per day, accommodations would be 
provided and medical care was free. The exchange rate is about $.60 per ruble. Some comparative 
costs were explained as a kilogram of bread .15 R, meat 2 R/kg, cheese 3.50 R/kg, milk 35 R/1, 
beer .30 R/i vodka 10 R/1. 

Upon conclusion of the visit the University of Idaho team expressed their consensus that: 
we had participated in a very meaningful encounter with some highly motivated scientists from the 
Soviet Union; the Soviets were very interested in cooperating with FWR; and that additional 
cooperation should be pursued. FWR has been invited to send a member on the MAB delegation 
to the USSR in August 1989 with Forest Service and Park Service scientists. 

cc: Karl Stoszek 
Howard Quigly 
Greg Hayward 
Debbie Morris 
Oz Garton 
Dale Bruns 
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April 12, 1989 

Dr. Leon Neuenschwander 

Associate Dean for Research and International Programs 

Jim Fazio 

Executive Coordinator, Wilderness Research Center 

~Im and Holly Akenson, Resident Managers, Taylor Ranch 

Wilderness Field Station 

Enclosed is information about a joint research proposal by 

IN EL, Forest Service I ntermountain Forest and Range Experiment 

Station and FWR for environmental monitoring and assessment in the 

intermountain region. Our program share is meager at this time, 

calling only for establishment of a global climate monitoring station 

at Taylor Ranch. I have been discussing our potential role with 

INEL (Bruce Wiersma), the Forest Service (Larry Larsen) and our 

congressional delegation toward expanded participation in the 

program development and Inclusion of research natural areas on the 

experimental forest along with all of the other RNA's mentioned In 

the proposal. Everything Is very tentative at this time but If we 

can Increase our participation, this proposal may be an opportunity 

to strengthen the environmental monitoring and assessment efforts 

by our faculty. 

Peripheral to this proposal and program Is a proposed visit to 

the Taylor Ranch Wilderness Field Station by three Soviet forest 

scientists. They would be visiting about May 26-29 to see the site 
as a potential unit in a global climatalogical monitoring and 

assessment program. The Soviet delegation Is part of a larger 

group of seven Soviet scientists being hosted by INEL and they will 

be accompanied by Dale Bruns who has been coordinating 

cooperative efforts at Taylor Ranch between FWR and I NEL. I am 
trying to arrange my schedule to be there with the Soviet 

delegation (ff I cannot make it, Jim or Leon should represent me) 

but I also suggest we ask a faculty member with research 

experience In the Big Creek drainage to help host the group, I.e., 

Oz Garton or Jim Peek. 

The week of May 8, Dr. Bruce Wefrsma of INEL will come to 

Moscow to discuss FWR involvement In the above mentioned research 

program, the proposed visit to Taylor Ranch by the Soviets and the 
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previously proposed Graduate Program In Environmental Science. 

Bruce just forwarded $15,000 to Oz as a first installment on the 

GPES. We should finalize an agenda for the visit by Bruce in the 

near future. 

JCH/mp 

~ 
John C. Hendee 

Dean 
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Idaho National Engineering Laboratory 

Jim & Holly Akenson, Managers 
Taylor Ranch Field Station 
Cascade, Idaho 83611 

TRIP TO TAYLOR RANCH - GBW-168-88 

Dear Jim and Holly: 

August 4, 1988 

Thank you very much for your hospitality during my recent trip to Taylor 
Ranch. I was most impressed with the facilities and with the staff. I am 
very excited about the possibility of joint research with the University 
of Idaho at Taylor Ranch and can assure you of my most active involvement 
to ensure that these projects come to fruition. 

My best to both of you. I look forward to seeing you here in September. 
Please consider this an invitation to have dinner with me and my family 
one of the evenings you are in Idaho Falls. 

dmt 

cc: John Hendee, University of Idaho 

Best regards, 

. B. Wiersma, Ph.D. 
Director 
Center for Environmental 

Monitoring and Assessment 

i~ EGc..G Idaho, Inc. P. 0. Box 1625 Idaho Falls, ID 83415 
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Dr. Dennis Keiser 
Dr. Bruce Wiersma 

June 14, 1988 

Idaho National Engineering Laboratory 
EG & G 
P. 0. ~ox 1625 
Idaho Falls, ID 83415 

Dear Dennis and Bruce: 

This letter confirms plans for the visit to the University of 
Idaho's Taylor Ranch-Wilderness Field Station Monday and Tuesday, 
July 25-26. You will need to make arrangements for an early 
morning charter flight from Idaho Falls or Challis on Monday, July 
26, returning early Wednesday, July 27. During the summer planes 
can only land and take off safely at our mountainous wilderness 
airstrips during early morning before the heat builds up in the 
canyons. 

Bring your field clothes, of course, sleeping bag, footwear 
with which you can ride horses and lightweight rain gear. If you 
Ii ke, bring implements for sampling aquatic life as we may have a 
chance. I will make arrangements for food. 

I left a message for Tom Reineker to see if he can accompany 
us, but I'm leaving town for 7 days tomorrow so you might want to 
call him. Also on the trip will be Dr. Oz Garton , Acting Director 
of our Wi I derness Research Center and hopefu 11 y, Dr. Mike Scott, 
leader of the Fish and Wildlife Cooperative Research Unit in the 
College. Dr. Ed. Krumpe, Director of the Wilderness Research 
Center will be in Australia as a senior Fulbright scholar. 

Our agenda will be to review current facilities at the ranch, 
see some of the surrounding wilderness resource, and further 
develop the vision for the world class wilderness research and 
environmental monitoring facility we' re working toward. 

I'm looking forward to our trip. Please contact my secretary, 
Chris (885-6442) or Oz Garton (885-7426) for details and information 
if you can't reach me . 
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See you at the ranch. 

JCH:mjp 

Sincerely, 

~ 
John C. Hendee 
Dean 

cc: Jim and Holly Akenson, Taylor Ranch Resident Co-Managers 
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